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INTRODOCTION 
December 1962 
Unusual weather prevailed during the 1962 growing season. The season began 
under normal temperature, but with subnormal precipitation. These condit• 
ions were changed considerably about mid-May by heavy rainfall and cool 
temperatures which continued through mid-July. Most of this period had 
overcast skies and high humidity. 
These weather conditions were ideal for the black stem rust organism, and 
as a result the winter wheat crop was almost a complete loss. Not only 
did the unusual conditions contribute to a severe incidence of disease 
but it also influenced fallow operations. The cloudy conditions prevented the 
soil from drying which made it impossible to carry on tillage operations. 
T�ds induced a heavy cover of weeds and moss. 
The late summer and fall again had subnormal precipitation resulting in 
irregular germination of the winter cereals. The only heavy rain during 
the fall season occurred in early October. This helped to thicken the 
stands of winter wheat which then grew luxuriantly until late in November. 
The first frost in the fall occurred on October 19, but the first killing 
frost did not occur until October 24. Actually some of the grain sorghtnns 
were not killed until early in November. This caused a high percentage of 
moisture in the grain when harvested. 
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Table 1. Weather Data - South Central Research Farm* 1962. 
/Vionth Jan. Feb. Mar. Apr. May 
Rainfall in Inches .16 2.44 1.74 . 05 8.63 
Longtime Average ** . 52 .56 1.08 1.69 2.36 
Departure from Longtime 
Average -.36 1.88 .66 -1.64 6.27 
Average Air Temperature -- -- -- 48.5 59.0 
Longtime Average** 19.0 22.7 32.2 48.0 59.0 
Departure from Longtime 
Average -- -- -- 0.5 0 
Ave. Maximum - 1962 -- -- -- 62.0 70.0 
Ave. Minimum - 1962 -- -- -- 35.0 48.4 
Average Soil Temp@ 4" -- -- -- 44.3 55.3 
Ave. Maximum Soil Temp. -- -- -- 46.3 57.2 
Ave. Minimum Soil Temp. -- -- -- 42.3 53.4 
Maximum Recorded Air Temperature - 104° - 27 August 
* Data taken and recorded at South Central Research Farm 
** Longtime Averages were recorded at Kennebec, South Dakota 
June July Aug. Sept. Oct. Nov. Dec. Total 
4.23 4.20 1.13 .54 1.19 Tr .37 24.68 
3.28 1. 54 2.03 1.38 1.04 . 54 .43 16.45 I 
.-t 
.95 2.66 -.90 -.84 .15 -.54 -.06 8.23 
59.5 69.5 71.3 60.2 51.4 
68.7 77.3 75.1 64.8 51.5 34.9 23.5 
-9.2 -7. 8  -3.8 -4.6 -0. 1 
68.3 80.9 85.4 74.2 65.0 53.7 
50.7 58.2 57.2 46.2 37.9 28.9 
(.,) 
62.3 70.9 69 .2 58.6 49.6 
65.0 74.0 72.7 62.0 52.4 
59.6 67.8 65.7 55.3 46.8 
Last Frost - 27 April, First Frost - 19 October 
Growing Season - 175 Days 
l 
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SMALL GRAIN VARIETY TESTING 
D.G. Wells, P.B. Price, J. J. Bonnemann, and H.A. Geise 
Objective: To observe and compare small grain varieties and selections for 
winter hardiness, grain yield, disease resistance, and other characteristics 
oi area adaptability. 
Winter Wheat 
Twenty-one varieties of winter wheat were seeded in mid-September, 1961. 
Fifteen of the varieties are released and widely grown. The other six are 
unreleased experimentals which are undergoing further testing. 
A negligible amount of winterkill was experienced, and only a trace of streak 
mosaic was found. These factors proved to be unimportant because all of the 
recommended varieties were destroyed by black stem rust. The severity of 
the infection caused the stems to break before maturation, resulting in 
almost complete lodging. To further complicate the harvesting operation, 
wild buckwheat overgrew the lodged wheat making it difficult to harvest. 
The results of the test can be found in Table 2, which also includes an 
average of the yields of the varieties for the years they were grown. 
Rye 
Four standard varieties and four experimental gi;oups were grown in 1962. 
Three of the varieties are reconnnended for certification. The unusual 
weather conditions during May caused the rye plots to head a week to ten 
days earlier than usual. The varieties all matured normally with very 
little lodging. The grain yields are reported in Table 4. 
I 
Winter Barley 
The Winter Barley varieties presently under test are not reconunended because 
of their apparent lack of winter hardiness. However, under conditions where 
winter survival is high, one can obtain good yields. The present varieties 
all have weak straw and can be expected to lodge. Of the four which were 
tested Dicktoo and Kearney would be more desirable. Grain yields for 1962 
can be found in Table 5. 
Spring Wheat, Durum, Oats, and Spring Barley 
The variety tests of these crops were seeded in early May. All varieties of 
Spring Wheat and Durtnn had good to fair yields except Canthatch and Ceres 
which were susceptible to stem rust. The yields are reported in Tables 6 
and 7. 
The Oat varieties had high test weights with grain yields ranging between 
76 and 48 bushels per acre. The Spring Barley  test is divided into two 
distinct yield groups with the two row barleys yielding about one-half that of 
the six row varieties. The test weights of the two row are also much lower 
than the six row. The yields are reported in Tables 8 and 9. 
Table 2• Winter Wheat Variety Trial - South Central Research Farm - 1962. 
Variety Stem Rust Leaf Rust* Per Cent Per Cent Sedimentation 
Race 56* Protein Moisture Values 
Northern 
Minter R s 14.8 13.5 64 
Minturki s s 15.4 13.2 34 
Yago s s 15.4 12.9 37 
Central 
c. I. 13280 R R 16.4 11.2 37 
c. I. 13547 R MS 14.7 14.6 58 
Ottawa R R 16.6 11.0 69 
c. I. 13530 MR R 15. 4 15.4 67 
c.r. 13526 R s 14. 7 13.6 68 
C. I. 135-28 R s 15.4 14.0 60 
C. I. 13198 R s 15.4 14.5 63 
Omaha s s 12.2 18.1 46 
Warrior s s 14.l 16.4 50 
Cheyenne s s 16.0 13.1 43 
Shoshoni s s 17.0 15.3 45 
Nebred s s 16.4 13.4 39 
Aztec s s 14.2 12.7 32 
Southern 
Rodeo R MR 14.5 14.0 70 
Wichita s s 14.l 14.0 39 
Kaw s s 13.0 13.8 49 
Bison s s 14. 4 16.5 56 
Pawnee s s 13. 9 12.6 33 
Ponca s R 14.2 15.9 45 
Average 
Test Wt Yield Average Yield 
Lbs/Bu Bu/A 1958-1962** 
51 11.2 22.2 e 
36 1.8 13.1 d 
33 1.6 13.5 e 
58 27.8 27 .8 a 
53 20.9 20.9 a 
54 18.0 25.9 b 
46 15.8 15.8 a 
51 13.6 23.2 b 
46 12.1 12.1 a 
49 11.3 11.3 a 
43 6.6 26.8 d 
33 4.0 21.0 c 
32 2.0 19.5 e 
28 1.8 1.8 a 
29 1.4 16. 3 e 
36 1.1 15.9 c 
58 '21.2 21.2 a 
42 7.1 19.0 e 
49 7 .1 ll.3 b 
39 4.9 16.6 e 
36 4.2 21.4 e 
32 2. 4 6.2 b 
42 9.0 
Note: Date of Planting - 10-15 September 1961 -H a-1 year; b-2 yr Ave;· c-3 yr. Ave; d- 4 yr Ave; e-5 yr Av&. 
* R-Resistant; MR - Medium Resistant; MS - Medium Susceptible; S - Susceptible. 
lJ1 
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Table 3. Rod Row Winter Wheat Test - South Central Research Farm, 1962. !./ 
Variety or Strain 
Northern: 
Kharkof 
Kharkof MC22 
Minter 
Yogo 
Winalta 
Yogo (Th-Oro221)-117 
(Yogo x Rescue 21 �, Mainsy)-1065 
(Marmin x Yogo x Res. 5)-342 
Marmin 
Minturki 
Central: 
Nebred 
Cheyenne 
c.r. 13546 
C.I. 13547 
c.r. 13526 (s.n. 56-53) 
C.I. 13528 (S.D. 56-514) 
c.r. 13198 (s.n. 56-197) 
Omaha 
Warrior 
Ottawa 
Shoshoni 
C .I. 13280 
S .D. 56-416 
S .D. 56-552 
Southern: 
Kaw 
Concho 
Rodeo 
Bison 
Wichita 
Pawnee 
Coefficient of Variability 
Least Significant Difference at 5% level 
§:_/ Harvested July 20, 1962 
Test Wt Grain Yield 
lbs/Bu Bu/Acre 
30.9 1.4 
0.4 
58.8 12.4 
30.8 1.6 
47 .0 6.5 
31.2 1.8 
40.4 5.2 
34. 8 2.9 
36.8 4.3 
36.6 3.0 
30.0 2.1 
29.2 1. 1 
50.2 11 .2 
54.0 17.0 
49.2 10.5 
47 .2 10.9 
49.0 10.6 
41.8 5. 1 
30.2 3.1 
52.4 11.0 
31.6 1.5 
56 .2 30.4 
49.0 9.6 
51.6 11.7 
47. 2 5 .2 
33.8 1. 4 
51.8 13 .6 
38.2 3 .2 
41.8 4.3 
36.2 4.2 
29.3 
2.9 
Stem and leaf rust accounted for the low yields of most of the above varie 
ti�S-and strains. C.I. 13280 was the top yielder because of its rust resist­
ance, but it does not have good milling and baking quality. C .I. 13546 and 
c.r. 13547 are new Nebrasl:a experimental strains of considerable promise. 
U:Lnalta is a new Canadian winter wheat which is hardy, early, and resistant to 
stem rust. Its low yield here is probably due to leaf rust damage, but the 
variety is of interest for South Dakota conditions. The S .D. numbered select­
ions are of South Dakota breeding and are being carefully evaluated. They are 
resistant to stem rust. Rodeo and Ottawa are also resistant to stem rust and 
are of Kansas origin. Both are susceptible to winter killing and are believed 
to be too unreliable to grow in South Dakota. 
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Table 4. Rye Variety Trial - South Central Research Farm - 1962. 
Variety Date of Test Wt Average Yield, Bushel L Acre 
Lb/Bu Heading 
Pierre 21/5 54 
Test Group A 22/5 54 
Antelope 22/5 54 
Elk 31/5 52 
Test Group B 22/5 54 
Test Group C 22/5 53 
Test Group D 22/5 52 
Caribou 22/5 54 
Average 
Table 5. Winter Barley Variety Test - 1962. 
Variety Test Wt. 
Lb./Bu. 
Mo. B969 36 
Dick too 36 
Kearney 35 
Chase 36 
Average 
1962 1958-1962 
42.9 23.2 
42.8 
41.8 27.2 
41.6 30.9 
41.4 
40.2 
40.0 
38.8 25.5 
41.2 
Grain Yield 
Bu./A 
39.8 
31.7 
30.0 
28.6 
32.5 
Table 6. Spring Wheat Variety Trials - South Central Research Farm - 1962. 
Variety Per Cent Sedimentation Test Wt_. Yield2--B_y/A 
Protein Value Lb/Bu 1962 1960 1958 
c.r. 13162 17 .o 61 59 27 .1 18.6 
Pembina 16.8 68 57 20.6 9.4 
C.I. 13465 15.3 59 58 17.l 
Selkirk 17.0 64 55 15.3 14.2 14.2 
Lee 16.6 56 57 14.6 10.6 17 .1 
Rushmore 15.3 47 57 13.4 9.5 13.8 
C.I. 13242 15 .1 48 56 13.0 
Can thatch 15.9 43 55 8.1 6.9 
Ceres 15.6 56 49 3.1 3.4 
Average 15.4 
L. S.D. at 5% level = 6.5 Bu/Acre 
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Table 7. Durum Wheat Variety Trials - South Central Research Farm - 1962. 
Variety Per Cent Test Wt Yield, Bu/A 
Protein Lb/Bu 1962 1960 1958 
Lakota 15.8 56 20.0 5. 2 
Langdon 15. 1 56 19. 0 4. 4 23.6 
Ramsey 16.2 57 13.1 9. 4 
L.S.D. at 556 level = 6. 5 Bu/Acre 
Table 8. Oat Variety Trial - South Central Research Farm - 1962. 
Variety Test Wt Yield, Bushel/Acre* 
Lb/Bu 1962 1960 1959 1958 
Clintland 60 35 76. 6 41. 3 10. 9 
Nehawka 35 70. 6 46. 6 10.5 
Burnett 36 67. 8 44. 6 12. 4 65.5 
Neal 34 65. 2 
Garry 34 65.2 
Mo-0-205 34 62. 7 43. 2 12. 6 64.0 
Dupree 32 61. 7 49.7 16. 3 69.9 
Dodge 36 60.2 
Marion 35 57. 0 40.5 
Cherokee 34 57. 0 42. 7 5.6 
Andrew 34 54.2 43.0 12. 4 60.5 
Ransom 34 53. 9 
Nodaway 37 52. 5 
Portage 35 50.6 
Minhafer 36 48.6 37.3 9. 5 53.6 
Average 60.2 
L.S.D. at 5% level = 16. 0 Bu/Acre 
* 1961 Oat variety test not seeded. 
Table 9. Spring Barley Variety Trial - South Central Research Farm - 1962. 
Variety Test Wt Average Yield 
Lbs/Bu 1962'* 1960 1958 
Larker** 49 55.3 
Liberty 49 52. 5 35. 9 39. 0 
Trophy** 46 50. 3 
Traill** 46 48.1 26. 2 
Plains 49 47. 5 38. 3 32. 2 
Otis 40 24. l 37. 8 38. 5 
Betzes 37 22. 7  
Spartan 40 22. 3 30. 8 28. 8  
Average 39. 3 
�t" L. S.D. at 5% level = 3. 7 Bu/A 
** Malting Types 
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Safflower Yield Test 
Franzke, C.J., R.A. Cline, H.A. Geise, and J.J. Bonnemann 
Objective: To observe and compare Safflower varieties and selections for grain 
yield, disease resistance, management practices, and other characteristics 
for area adaptability. 
Safflower has been tested at the South Central Research Farm since 1958. The 
trial the past year was beset first by weeds and later as the wet weather 
continued by Septoria� Spot. It was apparent that only weed free fields 
should be planted to Safflower because there are no chemical weed killers 
approved for use on safflower. The plots were planted with a grain drill 
with an eight inch row space. It has recently been suggested that wider 
spacing of the rows permits greater development of lateral buds which are 
higher in oil content. 
Table 10. Safflower Yield Trial, South Central Research Farm, 1962. 
Entry 
Nebr 472·4-49 (X-ray) 
Nebr 472·48 (Colch.) 
N-6 
Nebr. 472·3·49 (X-ray) 
N-0 
N-2377 
Nebr 472-2·48 (Colch.) 
1'!•4036 
Nebr 472-1-48 (Colch.) 
N·lO 
N-4051 
N-4042 
Gila 
Nebr 8-48 (Colch.) 
Pacific /fol 
U .s. 10 
Seed Harvested 
Lbs/Acre 
868 
836 
825 
721 
701 
666 
661 
618 
568 
514 
483 
480 
374 
364 
258 
208 
Tl1e yields reported are an average of two replications. Varieties that may 
exceed in yield potential may also be low in oil content and therefore are 
not recommended for growing in large acreages. 
Sor0hum Testins 
Franzke, c. J., J.J. Bonnemann, and H.A. Geise 
Objective: To compare sorghum varieties and hybrids, both commercial and 
e:cperimental, as to yield potential and certain other agronomic characteristics. 
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Table 11. Forage Sorghum Grain and Forage Yield Trial - 1962. 
Variety 
Steckley FS300R 
Northrup King 315 
Lindsey 101F 
Frontier S211 
Lindsey 92F 
Northrup King 300 
Pfister FS-1 
Waconia 
Frontier 400B 
RoJc orange 
Dekalb FS•lA 
Frontier S210 
Frontier S209 
Lindsey 77F 
SD 252F 
Frontier Hydan 37 
Ra11.cher 
Vollanan s-100 
Dekalb sx-11 
Frontier Hydan 38 
Northrup King 145 
Dual 
Piper Sudan 
Seed Production 
Bu/A. 
44.2 
37.3 
25.3 
14.4 
26.0 
50.8 
17.1 
22.6 
1.8 
20.2 
26.6 
0.7 
33.5 
22.0 
61.3 
18.2 
25.3 
21.l 
55.5 
64.4 
52.6 
49.3 
23.1 
Table 12. Grain Sorghum Performance Test 1962. 
Variety Per Cent Height Date Per Cent 
Stand inches Headed Moisture 
Commanche 100 44 8/16 42.6 
Frontier 400B 98 49 8/15 41.2 
Frontier 400C 93 50 8/15 40.6 
Frontier 388 93 47 8/15 41.1 
Frontier 61X 98  45 8/17 39.5 
Northrup King 125 100 50 8/15 37.6 
Northrup King 120 98  51 8/10 28.3 
Norghum 95 46 8/12 35.9 
Reliance 9 2  48 8/9 33.3 
SD 102 100 44 8/7 33.0 
SD 441 98 54 8/7 23.9 
SD 451 93  52 8/12 35.5 
SD 502 93  50 8/11 30.4 
SD 503 97  54 8/12 28.1 
RS 501 98 59 8/12 33.6 
RS 608 96 4() 8115 35.9 
RS 010 100 51 8/16 39.6 
'� Yield severely reduced by Blackbirds on all varieties. 
Dry Forage at 15 % 
Moisture-Ton/Acre 
Test 
Wt 
53.0 
54.5 
54.5 
55.0 
55.0 
54.5 
54.0 
51.0 
46.0 
53.0 
52.5 
54.0 
49.5 
51.5 
51.5 
.54.5 
54. 0 
8.3 
7.2 
7 .1 
7.0 
6.9 
6.9 
6.9 
6.7 
6.3 
6.1 
6.0 
6.0 
5.6 
5.3 
5.2 
5.1 
4.9 
4.8 
4.7 
4.7 
4.6 
3.9 
1.3 
Yield* 
Cwt/A 
32 
31 
28 
26 
31 
28 
36 
8 
1.4 
29 
24 
33 
15 
25 
17 
29 
32. 
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The sorghum test plots at the South Central Research Farm were seeded on 
June 12, 1962. They could not be seeded earlier because of the extremely 
wet soil conditions which exsisted. The delay in planting also delayed 
heading about a week. Under normal years, the earlier varieties headed 
about July 30-31, whereas in 1962 the heading started on August 7. 
Harvesting was completed on October 8th, with moisture percentage of the 
grain in the range of 23.9%-42.6%. This moisture percentage would normally 
be lower because of natural drying after the first frost. However, the 
first frost did not occur until October 19th. 
The grain yields of sorghum were markedly reduced by bird damage. A large 
flock of Blackbi�ds were in the inmediate area for about ten days. 
Although the flock was scattered numerous times, there was as much as 90% 
damage to early varieties. The extent of bird damage was an extremely 
clear measurement of relative maturity. Results of the tests are shown 
in Tables 10 and 11. 
Legume and Grass Testing 
Sweetclover Variety Testing 
H.A. Geise, and M.D. Rumbaugh 
Objective: To compare various sweetclover varieties as to their ability 
to produce forage in the South Central area of South Dakota. 
Table 13. Sweetclover Forage Yield Trial - Seeded May 1962. 
Variety 
N-16 
N-18 
Gold top 
Evergreen 
Madrid 
N-17 
Conunon White 
Spanish 
Den ta 
Erector 
Artie 
Conunon Yellow 
N-20 
N-21 
N-13 
Cumino 
Israel (annual) 
Floranna II 
Hu bani II 
Goldep " 
�.s.o. at 5% level• .9 Tons/Acre 
Forage Yield 
Tons/Acre 
2.5 
2.5 
2.3 
2.3 
2.3 
2.2 
2.0 
1.8 
1.8 
1.7 
1.7 
1.3 
1.2 
1.1 
1.1 
.8 
3.8 
3.7 
3.6 
3.3 
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The average yield level of sweetclover in this test is an expression of 
the above nonnal precipitation received in the spring of 1962. The recom­
mended varieties Goldtop, Madrid, and Denta possess desirable agronomic 
characteristics not in evidence in Table 12. The two experimentnl varieties, 
N-16 and N-18, appear promising but have not been sufficiently tested to 
be released. They 4re also known to be more susceptible to blackstem th,m 
desired. 
Alfalfa Forage and Seed Production 
H.A. Geise, and M.D. Rumbaugh 
Objective: To compare the forage and seed production of two v�rieties of 
alfalfa when grown under various r�w spacings with and without the addition 
of phosphorous fertilizer. 
Table 14. Effects of Row Spacing and Fertility on Forage and Seed Pro­
duction of Two Varieties of Alfalfa - 1962. 
Row Variety Fertilizer Per Cent 
SE ace Protein 
6 ii Teton p 12.60 
0 16.10 
Vernal p 14. 00 
0 15.82 
42
1
; Teton p 17.64 
0 14.28 
Vernnl p 14.84 
0 11.34 
Forage lbs/A of 
Tons/A Protein 
2.5 630 
1.8 580 
1.8 504 
1.7 538 
2.4 847 
2.0 571 
2.1 623 
1.7 386 
Forage T/A. Seed, 1962 
1960-62 lbs/Acre 
2.0 8 .o 
1.3 8.9 
1.6 19.3 
1.4 13. 0 
1.6 22.6 
1.3 13. 1 
1.6 18. 5 
1.4 21.3 
The application of phosphorous fertilizer to alfalfa does not appear to 
be an immedinte economical practice. Although there was an increase in 
yield of forage, it was not large enough to pay the cost of the fertilizer• 
However, because all returns can not be measured directly and immediately, 
the cost of fertilizer should not be assumed as a complete loss. 
An abundance of phosphorous promotes an earlier maturity in plants, but 
more important is the fact that it promotes root development which increA..q�s 
the feeding area of the plant. The result of increased feeding nrea is .1 
plant which is better able to withstand adverse conditions. In addition 
to maturity and root development, the plants are more di.se.asc J'c.t:.istanc 
and produce a better qu.a.li.t:y of for.Age or seed. 
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Grass Variety Trials 
Ross, J. G., and H. A. Geise 
Objective: To determine which species and varieties of introduced grasses 
are begt adapted to the South Central area on the basis of their forage 
production. 
Table 15. Wheatgrass Forage Yield Test, (Fertilized with 40-0-0 in April 
1962). 
Variety For2ge Yield-Tons/Acre 
Seeded August 1958 
1 
Seeded1 August 1960 
Crested Wheatgrass 
Sunnnit 
Mandan 2359 
Nebraska 10 
Conmon Fairway 
Common 
Nordan 
Nebraska 3576 Fairway_ 
Nebraska 20 
Tall Wheatgrass* 
s-64 
Nebraska Tall 
Mandan 1422 
Al2465 
Alkar 
Intermediate Wheatgrass* 
Nebraska 50 
Idaho tF3 
Idaho tF4 
Greenar 
Ree 
Oahe (S.D.20) 
Amur 
Mandan 
Mies. Wheatgrasses* 
S.D. Syn 2-2nd Cycle 
Slender (A. trachycaulum) 
Topar Pubescent (A. trichophnrum) 
P-27 (A. sibericum) 
Whitmar (A. inerme) 
2.3 
2. 1 
2. 0 
1.9 
1.9 
1.9 
1.8 
3. 1 
2.9 
2.5 
3.4 
2.3 
3.3 
3. 2 
3.2 
3. 1 
3. 1 
3.3 
2. 5 
2.3 
2.0 
1. 6 
* L.S.D. at 5% level= 
II II II II 
0. 5 Ton/Acre for plots seeded August 1958 
0. 3 II II II II II II 1960 
2.4 
2. 1 
2.1 
2.4 
2.6 
4.0 
4.0 
4.2 
4. 2 
2.8 
3.6 
3.8 
3.9 
3.8 
3. 4 
3.2 
2.5 
2.8 
Of the wheatgrasses, intermediate and tall gave the best yields in 1962. 
Oahe, Ree and Greenar yielded equally well in both tests. Intermediate 
wheatgrass i� in general a more palatable and desirable grass than the 
tall. Nordan standard crested wheatgrass was the most de�irable of the 
creRted varietien. 
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Table 16. Smooth Bromegrass Variety Test (Harveated Oct. 1962). 
Variety 
Lancaster 
Southland 
Wisconsin 81 
Homesteader 
Achenbach 
South Dakota 5 
Wisconsin 55 
Lincoln 
Canadian Common 
Manchar 
Saratoga 
Lyon 
Fischer 
* L.S.D. at 5% level= 0.6 Ton/Acre 
Fo��ge Yield-Tons/Acr� 
3.8 
3.8 
3.1 
2.7 
2.9 
3.9 
2.5 
Table 17. Misc. Grass Species Forage Yield Trial, 1962. 
Fertilized with 40-0-0 in April 1962. 
Variety Forage Yield-Tons/Acre 
2.7 
2.5 
2.4 
2.3 
2.2 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.5 
Seeded August 1958 Seeded August 1960 
Vinall Wildrye 
Common Russian Wildrye 
Blackwell Switchgrass 
Nebraska 28 Switchgrass 
Ricegrass (Stipa oryopsis) 
2.4 
2.2 
2.8 
2.6 
1.3 
1.6 
1.5 
Smooth bromegra�s as a specie� tended to yield slightly lower in 1962 than 
intermediate wheatgrass. The highest yields of any grass, 4.2 tons/acre 
were, however, nbtained from the fall wheatgrass varieties which ordinarily 
are best adapted to lowland areas which have a high water table or salty 
soils. The abundant rain in 1962 at the Presho farm provided almost ideal 
conditions which would not be expected in normal years. The next highest 
yields were 3.8 - 3.9 tons/acre obtained fran Lincoln, Lancaster and South­
land bromegrass and Oahe, Ree and Greenar intermediate wheatgrass. Lancaster, 
Southland and Homesteader bromegrasses were about equally desirable varieties. 
Canadian cnmmon bromegrass was inferior in yield and cannot be recommended. 
Vinall Russian wildrye is in general more easily establi�hed and is a better 
s�ed producer than the common. The new switchgrass varieties may be useful 
for establishment of summer pastures. 
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Grass Seed and Forage Production with Various 
Fertilizers and Row Spacings 
Ross, J. G. and H. A. Geise 
Objectives: To detern1ine optimum rates and ratios of fertilizers to be 
used in production of grass forage and seed. The effects of row spacing and 
and solid stand are also included. 
Table 18. Influence of Row Space and Fertilizer on Forage Yield and Seed 
Yield of Smooth Bromegrass and Ree Wheatgrass. 
Species Row Ferti- Seed Yield Fora&e Yield 
Space lizer Lbs/Acre Tons/A. Per Cent per c�gf Protein Diyesti e ce lulose 
Ree Intermediate 6" 0-0-0 46 2.8 7.3 65.0  
Wheatgrass 20-0-0 110 3.4 6. 4 58. 0 
40-0-0 178 3. 6 7.8 53.7 
40-20-0 165 3.9 9.0 50.0  
42" 0-0-0 206 2.6 9. 0 50. 0  
20-0-0 201 2.9 6.9 49 . 5  
40-0-0 238 2.9 6. 9 52.0 
40-20-0 214 3.4 9. 9 50. 0  
Smooth 611 0-0-0 112 1.7 7.6 57.5 
Bromegrass 20-0-0 199 2. 4 8. 8 48. 5  
40-0-0 194 3.2 9.1 46.6 
40-20-0 220 2. 6 6.7 48.5 
42" 0-0-0 212 2 . 4  9. 4 49.5 
20-0-0 246 2. 9 10.6 49. 0 
40-0-0 292 2.7 11.8 43.7 
40-20-0 262 2.9 9. 5 48. 0 
The effect of row spacing is particularly important for seed production of 
both intermediate wheatgrass and smooth bromegrass. Seed yield of intermedi­
ate wheatgrass, without fertilization, was increased fourfold by increasing 
row width from 6" to 42" • 
Forage yields in 1962 were increased by fertilization to a greater degree 
at the 6" spacing because moisture was not a limiting factor in production. 
Highest protein percentages were obtained from the 42:r rows. In general, 
nitrogen fertilization raised the protein percentage. The addition of phos­
phoroos, however, did not appear to have a marked effect, Digentibility of 
the cellulose may be adversP.l_y affected by fertilizer application but this 
was not uni..fo1:mly :indirated. 
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In g@neral, the intermediate wheatgrass yielded less seed but slightly more 
forage than the gmooth bromegrass. The yield of seed appeared to be a 
response to row spacing to a greater degree in the wheatgrass than in the 
bromegrass. 
Table 19. Influence of Row Space and Fertilizer on the Production of Grass 
Forage. 
Species Space Fertilizer Cost of · Tons of Dollar* Increase Net 
Fert. Hay/acre Return/A Due to Fert. Return 
Ree 6" 0-0-0 ----- 2 .82 $45,12 ------ ------
Wheatgrass 20-0-0 $2.44 3.41 $54 .56 $ 9.44 $ 7.00 
40-0-0 $4.88 3.62 $57 .92 $12.80 $ 7.92 
40-20-0 $6.70 3.94 $63. 04 $17.92 $11.22 
42" 0-0-0 2.59 $41 .44 ------ ------
20-0-0 $2.44 2.86 $45.76 $ 4.32 $ 1.88 
40-0-0 $4.88 2 .86 $45,76 $ 4.32 $ -.56 
40-20-0 $6 .70 3.44 $50.04 $ 8. 60 $ 1.90 
Smooth 6" 0-0-0 1.70 $27.20 ------ ------
Bromegraas 20-0-0 $2.44 2.44 $39.04 $11.84 $ 9. 40 
40-0-0 $4.88 3.24 $51.84 $24.64 $19.76 
40-20-0 $6.70 2.65 $42.40 $15.20 $ 8.50 
4211 0-0-0 2.42 $38. 72 ------ ------
20-0-0 $2.44 2.86 $45.76 $ 7.04 $ 4.60 
40-0-0 $4.88 2.70 $43.20 $ 4.48 $ -.40 
40-20-0 $6.70 2.94 $47.04 $ 8. 32 $ 1. 62 
+ Cost of fertilizer - August 1962 - $82.00/ton - for 33.5-0-0 and 0-46-0. 
* Selling price of hay, baled, and stacked at field was $16.00 p�r ton. 
From the standpoint of value of the forage as affected by row spacings and 
fertilizer application it was found, as shown in Table 19, that in 1962 
greater n�t returns were obtained by fertilizing the 6" rows. The highest 
net profit wa� found in the intermediate from the 40-20-0 application on 
the 6" rows and in the brome from 40-0-0 on the 6" rows. 
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Table 20. Influence of Fertilizer and Row Space on The Production of Grass 
Seed. 
(A) (B) (C) *  (D)** 
Net 
(E)*** 
Specie§ Space Fertilizer Co�t of 
Fert. 
Lb8 of 
Seed/A 
Dollar 
Return/A 
Increase Increase 
from Fert. from Rows 
Ree 6" 
Wheatgrasg 
42" 
Smooth 6" 
Bromegrass 
42" 
0-0-0 
20-0-0 
40-0-0 
40-20-0 
0-0-0 
20-0-0 
40-0-0 
40-20-0 
0-0-0 
20-0-0 
40-0-0 
40-20-0 
0-0-0 
20-0-0 
40-0-0 
40-20-0 
$2.44 
$4. 88 
$6.70 
$2.44 
$4.SS 
$6.70 
$2.44 
$4.88 
$6. 70 
$2.44 
$4.88 
$6. 70 
46 
110 
178 
165 
206 
201 
238 
214 
112 
199 
194 
220 
212 
246 
292 
262 
$16. 10 
$38.50 
$62.30 
$57.75 
$72 . 10 
$70.35 
$83.30 
$74.90 
$11. 20 
$19. 90 
$19.40 
$22. 00 
$21. 20 
$24.60 
$29. 20 
$26.20 
$19.96 
$41.32 
$34.95 
-$4. 19 
$6.32 
-$3.94 
$6.26 
$3.32 
$4.10 
$ . 96 
$3. 12 
-$1. 70 
L.S.D. at 5% level= (Spacing - 134#/A) ; (Fertilizer - 79#/A) 
$56.00 
$29.41 
$16 . 12 
$10.45 
$10. 00 
$ 4.70 
$ 4.92 
$ 2.50 
* Return per Acre based on what a farmer would receive for uncertified Geed 
when marketed. January price quote 10¢/lb for Smooth Bromegrass, 35¢/lb 
for Intermediate Wheatgrass. 
,'t* Dollar increase is the difference in return of fertilized grass over non• 
fertilized, less cost of fertilizer. 
*�'* IncreaGe i� the difference due to row spacings less the cn�t of 
fertilizer. 
Though the yields of seed were higher from the smooth brmne the greater 
value of the intermediate wheatgrass seed would make the returns higher for 
the intermediat�. Oahe intermediate wheatgrass has been shown to yield as 
much as 50% more seed than Ree the variety used in this experiment. In 
Table 20 the greatest increase of returns is found when 42" rows are ut,ed 
instead of 611 • The greatest dollar returnn were obtained from fertilizing 
42" rows of intermediate wheatgrass with 40-0-0. For example, an increase 
of $56.00 per acre could be obtained by using 42" rows instead of 6" rows 
and still an extra $6.32 net by applying 40 lbs. of nitrogen per acre 
(40-0-0) .  
The addition of phosphorus in theffe instance� did not give increased 
returns. 
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Management, Tillage, and Cultural Practices 
Date of Planting of Winter Wheat 
Objective: To compare agronomic and market quality factnrs of �ight 
varieties of winter wheat which were planted at two different dates. 
Table 21. Effect of Date ·Of Planting on Market Quality of Eight Varietie,; 
of Winter Wheat, South Central Research Farm, 1962. 
Date 
Seeded 
Variety 
8 September 
C.I. 13280 
Rodeo 
Ottawa 
S.D. 56-53 
Omaha 
Warrior 
Bison 
Nebred 
22 September 
C. I. 13280 
Rodeo 
Ottawa 
S. D. 56-53 
Omaha 
Warrior 
Bison 
Nebred 
Average - Rust Resistant 
8 September 
22 September 
Average - Rust Susceptible 
September 
22 September 
Test Wt 
lb/Bu 
57 
55 
56 
51 
50 
44 
46 
44 
58 
58 
54 
51 
43 
33 
39 
29 
54.8 
55.2 
46.0 
36.0 
Sedimentation 
Value 
49 
64 
63 
70 
56 
55 
54 
48 
37 
70 
69 
68 
46 
50 
56 
39 
61.5 
61.0 
53.2 
47.8 
Per Cent 
Protein 
15.3 
14.0 
14.7 
14.3 
13.2 
14.0 
13.0 
12.7 
16.4 
14.5 
16.� 
14.7 
12.2 
14.1 
14.4 
16.4 
14.8 
15.6 
13.5 
14.3 
Grain Yield 
Bu/Acre 
21.4 
18. 3 
17.4 
14.0 
10.8 
7.5 
5.8 
3 .1 
27.8 
21.2 
lR.O 
13.6 
6.6 
4.0 
4.9 
1.4 
17.8 
20. 2 
6.8 
4.2 
The results shown in Table 21 indicate that date of planting has a definite 
influence on market quality and yield. Those varieties which were resistant 
to the stem rust were favored in most instances by the later planting. They 
were able to continue growing and fill when favorable weather c�nditions 
returned, but under a normal year these plots would probably have been 
damaged by heat. 
Those varieties which were susceptible to the rust were favored by early 
planting. This is because the plants were more mature when infected and 
were able to fill with a resulting increase in test weight and yield. Those 
same varieti�s in the later planting were so badly infected that the plants 
were essentially dead before the seeds could form. 
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Comparison of Different Techniques in Growing Winter Wh�at 
H. A. Geise 
Objectives: To comp.are yields of winter wheat grown continuously with and 
without ct,11ffl!M'cial nitr,ogen, wheat grown in rotation with conventional 
fallow or swee�c� fallow, and to inves.tigate the possibility of 
substituting wide space corn or sorghum as a moisture conserving technique 
to precede winter wheat. 
Table 22. Yields of Winter Wheat from Plots Having Six Different Managemant 
Practices. (1959-1962) 
Management Practice 
Per Cent 
Prnte:f.n 
Continuous Wheat 14.0 
Continuous Wheat 30#N/Yr 15.8 
Winter Wheat - Fallow 15.3 
Winter Wheat - Sw. Cl. Fallow 15.0 
Winter Wheat - W. S. Corn 16.7 
Winter Wheat - W. S. Sorghum 15.8 
1962* 
Test Wt. 
lb/Bu 
40 
41 
42 
39 
39 
39 
Average 
Yield Yield Bu/A 
Bu/A (1959-62) 
2. 5 8.0 
2.0 7.8 
5.7 13.2 
4.7 11.4 
3.5 7.8 
3.7 8.6 
* Grain Yield and Test Wt. were severely reduced by stem rust (Race 56) in 
1962. 
L.S.D. at 5% level= 1.25 Bu/A 
Table 23. Yield of Grain obtained from Wide Spaced Corn and Wide Spaced 
Sorghum (Row Spacing - 84 inches). 
Crop 
Corn 
Sorghum 
1962 
21 .3 
34.2 
Average Yield, Bu/Acre 
1958-1962 
15.6 
15.4 
The winter wheat yields reported in Table 22 indicate only a trend. The 
basis for this trend is the seed bed conditions at planting. Those practices 
which allow tillage earlier in the season permit the soil to mellow into 
a good seed bed. The practice of continuous cropping prevents tillage and 
moisture accumulation in the seed bed and therefore limits stand b�cause of 
poor germination . 
The moisture situation is also illustrated by the differences in yield between 
filllow and sweet clover fallow. The green sweetclover which was plowed down 
required moisture to decompose and also tied up the available nitrogen. The 
lower nitrogen level is shown by the slightly reduced protein content. 
The additional income received by use of wide-space row crops is approximately 
the same as the additional cost of operation. Thi.s pn.:u�t:i� may contribute 
indirectly but does not show an immedj.at:e profit, 
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Methods of Surrnner Fallow 
H.A.  Geise 
Objectives : To compare various fallow techniques in which the type of tillage 
and number of tillage operations vary. 
Table 24. Yields of Winter Wheat Obtained from Plots Where Six Different 
Fallow Practices were Compared. (1959-1962) 
Fallow Practice 
Fall Sunnner 
(l)One-Way One-Way 
(2) 0ne-Way Noble Blade 
(3)0ne-Way Noble Blade + 2, 4-D 
Grain Yield of Winter Wheat 
Per Cent Test Bu/Acre Average 
Protein Wt 1962* ( ' 59-62) 
14.1 41 4 . 7  11.1 
14.0 40 5.0 13 .6  
13.0 42 6.3 15.2 
(3)0ne-Way Noble Blade + No Treat 13.7 41 5.5 14.6 
(S)Chisel Noble Blade 13. 7 40 6.1 14 . 2  
(6) 0ne-Way Chemical(Dalapon+2, 4-D) 14.6 42 4 . 0 14.1 
�\-No Signigicant Differences 
Tons of 
Straw/A 
1962 
1.4 
1.3 
1.2 
1.5 
1.2 
1.2 
The grain yield data presented in Talbe 24, although seriously reduced by 
black stem rust, indicate that fallow practices which include �ubsurface type 
tillage produce the higher yields. In addition, by substituting a broad­
leaved herbicide, it is possible to control weeds and reduce the number of 
tillage operations necessary. This substitution resulted in a better quality 
seed as indicated by higher weight per bushel and also a slight increase in 
yield per acre. 
Table 25. Soil Moisture Conditions as Influenced by Six Different Fallow 
Techniques. (1961-1962) 
Fallow 
Treatment 
1 
2 
3 
4 
5 
6 
Stubble 
Oct 62 
(A) 
9 .78 
10. 06 
9.79 
10 .16 
9.88 
9.88 
Inches 
Fallow 
May 62 
( B) 
14.89 
16.06 
14.76 
16 . 31 
16.58 
15.82 
of Soil Moisture {0-48"} 
Fallow Winter Summer Gain for 
Oct 62 Gain Loss Year 
(C) (B-A) (B-A) (C-A) 
13.40 5 .11 1 . 49 3.62 
14 . 53 6 . 00 1.53 4 . 47 
14.02 4 .97 .74 4.23 
13 . 46 6.15 2 . 85 3 . 30 
14.36 6.70 2.22 4 . 48 
13.07 5.94 2 . 75 3 .19 
A study of soil moisture as influenced by fallow methods indicates that sub­
surface type tillage will help to conserve more moisture than either chemical 
type fallow or surface tillage. Loss of soil moisture in treatment 4 was 
primarily due to weeds which grew in the periods between tillage operations. 
This would indicate that the tillage operations were not spaced at proper 
intervals. 
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Treatment 5 has a high soil moisture loss as a result of tillage . The first 
operation was performed when the soil was in a very wet condition, this 
caused the soil to form very large clods which made it very difficult to 
perform further tillage operations, but more important, allowed an excessive 
amount of surface exposed to drying conditions. 
Treatment 6 had one of the highest losses of soil moisture . This loss 
occurred because of the lack of control of grassy weeds in the lat�r part 
of the season. Dalapon, the grassy week killer, cannot be applied after 
mid-June because of the effects which it has on germinating wheat . 
Observations made during 1962, indicate that the fallow practices included 
in this experiment should be modified for use under abnormal rainfall con­
ditions . When the clay soils of the region have a high moisture content, 
and tillage is difficult or impossible, a chemical type fallow should be 
used. This is only when it is still possible for the chemical to leach 
away or dissipate before planting time. Later in the fallow season, when 
the soil has sufficiently dried, a subsurface type tillage operation should 
be performed to create a good seed bed. 
Management, Methods, and Fertilizer Effect� 
on Sorghum-Spring Wheat Rotation 
H. A. Geise 
Objectives : To determine the optimum time, implement , and row spacing for 
planting grain sorghum, and the effects of these practices on the yield of 
the following spring wheat . 
Table 27. Effects of Fertilizer, and Date and Method of Planting of Sorghum 
on Grain Yield in a Sorghum•Spring Wheat Rotation, 1962 . 
Date of Method of Planting Fertilizer SEring Wheat Grain Sor�hum 
Planting Sorghum Yield in Per Cent Yield in 
Bu/A* Protein Bu/A*'� 
May 21 Deep Furrow Drill 0 8.9 18 . 6  56 . 2  
N 8.0 18 .8 53 . 5  
Linter 0 10.6 19.0 32.6 
N 9 .8 19 . 0  34 . 8  
Corn Planter 0 1 0 .6 18.6 40.8 
N 1 0 .4 19 .9  41 . 3  
June 2 Deep Furrow Drill 0 8 . 4 18 . 3  47 . 4  
N 7 .4 19.5 56 . 4  
Lister 0 10.2 19.7 40.9 
N 1 0 .4 19.6 40.0 
Corn Planter 0 9 .4 18 .8  45 . 2  
N 1 0.9 18 .8 43 . 4  
June 14 Deep Furrow Drill 0 9 . 3 18 . 6  47  . 4  
N 1 1.4 20 . 0  62.8 
Lister 0 13.0 19 . 0  44 . 0  
N 13 . 1  18 . 8  43 . 5  
Corn Planter 0 1 0 .0 18.6 41 . 8  
N 9 .7 19 .9  43 . 8  
* L.S .D. at 1% level - 3 . 0  Bu/A @ 50  lbs/Bu. 
"I<* L .S . D. at 1% level - 9 . 0  Bu/A @ 56 lbs/Bu. 
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The spring wheat yields reported in Table 28 do not show any significant 
differences between fertilized and unfertilized plots. However, in the 
plots which had the later dates of sorghum planting the previous year 
there were slight increases due to nitrogen fertilizer. 
The effects of method of planting sorghum on the wheat yield indicate that 
an inverse situation exists between sorghum yield and wheat yield. In those 
plots planted with a deep furrow drill the sorghum yields were highest, but 
wheat yields were lowest, whereas, in plots where sorghum was lister planted 
the sorghum yields were lowest, but wheat yields were highest. 
The date of planting of sorghum in 1961 caused no appreciable differences in 
the spring wheat yields in 1962. 
The sorghum yields reported in Tabl0 28 do not show a substantial increase 
or decrease by the addition of 30 lu3 of nitrogen per acre. In only two 
cases were there significant increases, and in both of these the sorghum was 
planted with a deep furrow drill. This would indicate that the higher popu­
lation rate obtained needed additional plant food. 
From the method of planting standpoint, the higher yields in all cases were 
obtained from plots planted with the deep furrow drill. This is probably 
due to the higher population which flourished under the high rainfall and 
soil moisture conditions. The lister planted plots were the lowest producers, 
and this is probably due to the washing and ponding which resulted from 
heavy rain showers. These heavy showers resulted in the formation of a soil 
crust which consequently reduced the stand. The plots planted with the corn 
planter were intermediate in most cases . In other years where rainfall was 
normal or lacking these plots produced the most grain. 
Date of planting studies were not possible in 1962 because of the wet soil 
conditions which delayed planting until the middle of June. All differences 
between dates of planting therefore must be attributed to the previous year. 
Crop Diseases and Thei� Control 
Plant Pathology Department 
The Winter Wheat Stem Rust Epidemic of 1962 
C. M. Nagel 
Stem and leaf rust of winter wheat caused an estimated loss in South Dakota 
of $25 , 000, 000 in 1962. Stem rust strain 56 was mainly responsible for the 
heavy infection and damage to the crop. Damage to the crop was due to the 
lack of stem and leaf rust resistance in the winter wheat varieties . 
There are now over 300 known strains of stem rust. This fact alone makes it 
difficult to develop high quality varieties which are resistant to destructive 
rust strains, but it can be done. The speed at which this can be done is 
dependent to a considerable extent on the financial support provided for crop 
disease control research. 
In contrast to the winter wheat program, spring wheat has had a strong research 
program through the years, reasonably well supported financially. This support 
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has paid off in taa.s of millions of dollars over the years, as it did again 
in 1962 , when the spring wheat crop was saved because it possessed rust 
resistance to the important and prevalent strains . Winter wheat needs rust 
resistance to remove one of the hazards in growing the crop . 
Had spring wheat varieties been susceptible to the strains of rust that 
destroyed the winter wheat crop in 1962, the loss could have reached four 
or five times the $25 , 000, 000 loss which occurred to the winter wheat crop 
because of the much greater spring wheat acreage . 
The yields obtained from spring wheat by growers in South Dakota in 1962 
were virtually 100% attributable to past research. All spring wheat varie· 
ties were susceptible at one time to the strains of rust that took out the 
winter wheat crop in 1962 . In fact, it was strain 56 which wiped out the 
spring wheat crop in 1935 ; however, at present none of the recommended 
spring wheat varieties can be damaged by strain 56 of stem rust. 
�esearchers working on spring wheat over the years , at the South Dakota 
State College Experiment Station as well as those at the other Land Grant 
Colleges in the wheat producing states, have sought resistance as soon as 
new strains of rust were discovered. 
For these reasons , spring wheat growers received the protection from rust 
epidemics that can be provided through a continuous and adequately financed 
research program. The extra income made possible in the case of spring wheat 
in 1962, because it was protected from the 80% rust damage such as occurred 
to winter wheat, is sufficient to have paid for all the funds appropriated 
by the state legislature for agricultural research for the South Dakota 
State College Agricultural Experiment Station since the turn of this c�ntury. 
Once a new variety has been developed which is resistant to a particular 
strain of stem rust, the variety does not "run-out" or lose its re�istance . 
The reason a variety may be damaged later on is because A �  strain �f 
rust has b�en created which can attack it . 
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Research on Wheat Diseases 
Chen1ical Control of Wheat Rust 
G. W. Buchenau and L. S. Wood 
The wheat stem and leaf rust epidemic in the 1962 winter wheat crop cost 
the winter wheat grower about $40 per acre in nearly all areas of  the state . 
Rust resistant varieties of winter wheat could have prevented much of this 
loss but such varieties are not available, and even when they become avail­
able their resistance is threatened annually by new changes in the rust fungus. 
For a number of  years plant pathologists and chemical companies have been 
searching for a chemical that could be used for rust control in years such 
as 1962. Now a new chemical has been developed which is promising in this 
respect. This chemical was applied by airplane on an experimental basis 
on three winter wheat fields in central South Dakota in 1962. Ground 
equipment was used in small plots at Brookings. The results of these 
experiments are presented in Table 28. 
Table 28. Yield and Test Weight of �eat Plots Sprayed with Dithane S-31 
for Rust Control in 1962.� 
Location Variety TrC!atment Yield Test 
bu. Weight 
Hayes Pawnee Unsprayed 4. 8 44. 0  
Prince farm 1 spray 5.5 46.9 
Hayes Nebred Una prayed 3. 8 40.8 
Muirhead farm 1 spray 4.8 44 .4 
Onida Omaha Unsprayed 5 .2 44. 5 
Letellier farm 1 spray 1 1 . 4  55.1  
Brookings Ceres Unsprayed 8 . 0 
Plant Pathology farm {Spring 1 spray 11 .6 
Wheat 5 spray 17. 8 
�I Table 1 should be interpreted with the following items in mind: Due to 
delays in obtaining the chemical, sprays in the Hayes-Onida areAs were 
applied too late for best control. This is believed to be the main reason 
that no yield increases were obtained in two of these three fields. Experi­
ments in Minnesota indicate that two sprays give highest yields per dollar 
invested . 
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Suggestions in the use of fungicidal sprays for rust control: Present 
indications are that application costs of Dithane S-31 will approximate 
$4.50 per acre per application. This means that yield increases of 2 1/4 
bu/acre must be obtained from each application to break even. 
The producers of this chemical have applied to the Federal Food and Drug 
Administration for residue clearance when used as a fungicide on wheat. This 
is in accordance with recent federal requirements , to assure that no health 
hazards are involved in the use of this chemical since wheat is u�ed mainly 
for human consumption. Final clearance is not effected until early summer. 
Successful spraying requires that sprays be applied before rust becomes serious. 
Rust forecasting early in the season will be helpful in making a decision as to 
the need for spraying and the proper time of application if it appears rust 
will be serious. Important factors in making these decisions are earliness of 
rust appearance , stage of wheat development and weather conditions. The Plant 
Pathology Department will attempt to inform the growers when and if it is 
desirable to consider spraying for rust control in 1963 . 
Wheat Mosaic 
G. W .  Buchenau and G. B. Orlob 
Control by delayed planting: Recommendations for planting winter wheat 
following the first week in September have resulted in effective control of 
wheat streak mosaic for the fourth consecutive year. The severe epidemic 
of stem rust in 1962 however , more than offset the advantages of wheat streak 
mosaic control. 
Table 29. Effect of Planting Date on the Incidence of Wheat Streak Mosaic and 
Yield of Winter Wheat in 1959 , 1960 and 19624 
Planting · 1959
a 
Yeas 
1960 
Date Mosaic Yield Mosaic Yield 
% bu/A % bu/A 
August 15 97 0.8 tr. 30.6 
August 25 95 2 . 8  tr. 37.7 
September 4 65 7.6 tr. 35.6 
September 14 8 14.0 tr. 31. 9 
September 24 6 14.0 0 23.8 
October 4 1 10.0 0 18.1  
a Dry year with severe mosaic 
b Good year with little mosaic 
c Good year with moderate mosaic and very heavy rust 
Mosaic Yield 
% bu/A 
40 9.2 
10 7.9 
2 5.3 
tr. 6. 6 
tr. 3. 5 
tr. 1. 3 
LSD 1. 5 
Table 29 shows that planting after September 4 gives good control of wheat 
mosaic and consequently higher yields and grain quality in severe mosaic years. 
On the other hand , earlier plantings in a severe rust year were somewhat better 
in spite of failure to control mosaic. In a year when neither disease was 
severe, planting dates from very late August to mid-September were satisfactory . 
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In order to determine what might be a "best" average planting date, results 
l'rom more years are desirabe • •  A decision to plant early in order to control 
rvst would be of questionable value because rust is a severe problem in 
south central South Dakota less frequently than is mosaic. Furthermore, 
results from other states have indicated that early planting often results 
in increased winter kill and root rot. 
On the other hand, growers in the northern section of the state seldom 
encounter serious damage with wheat streak mosaic. Consequently, planting 
dates in such areas might be slightly earlier than those chosen in areas 
where mosaic is more damaging. 
How does it spread? It has been assumed that fields of wheat infected with 
the wheat streak mosaic virus serves as the main source of inoculum for 
spread of the disease to adj acent wheat fields. The objective of an experi­
ment established in the fall of 196 1 was to determine more definitely just 
how the disease spreads from field to field and from one area to another. 
In an attempt to determine how it spreads, small grain plots were planted 
in the following arrangement : winter wheat - spring wheat - spring wheat -
spring wheat - winter wheat. A similar small grain plot arrangement served 
as a control and consisted of 2 plantings of winter wheat and 3 plantings 
of oats which is resistant to the virus. The mite or insect which spreads 
the mosaic virus does not prefer oats as a food source ; therefore, it is 
expected that the mite may move through the oats into the strip of wheat 
which is located beyond the oats. The amount of mosaic which may spread in 
the second planting of winter wheat would be considered as an indication 
of the seasonal spread of virus through a crop susceptible to mosaic and 
to the insect which spreads the disease and through a crop resistant to 
both . 
Due to poor �mergence of the winter wheat planting in the fall of 1961 and 
a low level of natural infection of mosaic in 1962, no data were obtained. 
This experiment will need to be continued for several years in order to 
obtain reliable information. 
Research on Corn Disease� 
Corn Stalk and Root Rot Control 
C. M. Nagel 
The wet spring delayed planting until June 1. The experiments were 
harvested on October 24, 1962 . Root rot and stalk ro.t diseases which 
cause reductions in yield and lodging are present to a more-or-less 
extent in most farmer ' s  corn fields. This problem is worse in certain 
areas than in others. The experimental evidence indicates that the loss 
in yield is well over 15 per cent. 
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Experiment 
Table 30. Performance of Root-rot and 
Experimental Hybrid 
l 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
1 1  
1 2  
13 
14 
15 
16 
17 
1 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
No. or Check 
SD 270 (Check) 
PAG 62 ( Check) 
SD 420 (Check) 
SD 250 (Check) 
SD 210 ( Check) 
Yield* 
Bu./A. 
57.00 
55.48 
50. 86 
50.77 
49.17 
48.38 
48.10 
47.86 
47 .73 
47.48 
46 . 90 
46 .35 
45. 66 
45 .54 
45.32  
45.31 
45.22 
45. 08 
44.99 
44 . 87 
44 . 52 
44 .36 
44.33 
43. 88 
43.40 
43 .38 
42. 96 
42.11 
41 .76 
41 . 54 
40.96 
40. 81 
40.14 
40.02 
40. 01 
38.85 
36 .66 
I 
Stalk-rot Resistant 3-wav corn Hybrids. 
Moisture % Performance 
At Harvest Score 
27. 0  2 
18. 9 1 
19 .5  3 
22.8 5 
16.8 4 
21. 0 6 
22.2 7 
23. 9  10 
28.8 19 
27. 2 15 
19. 7  8 
19 . 8  9 
19.6 12 
20.1 13 
22.1 17 
19. 7 14 
22 . 4  20 
21.7 18 
17. 6 11 
22 .7 22 
22.6 24 
30. 7  31 
19.3 16 
21 .4  26 
17. 7  21 
24.4 28 
27o 0  29 
16 . 7  25 
15. 0  23 
25 . 3  34 
21 . 8  30  
21 . 5  32 
15 .3  27 
22 .3 35 
20.0 33 
21.8 36 
22.4 37 
* Least Significant Difference is 7 . 07 bu./Acre . 
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Experiment II 
Table 31. Performance of Root-rot and Stalk-rot Resistant 3-way Corn Hybrids . 
Experimental Hybrid 
No. or Check 
1 
2 
3 
4 SD 250 (Check) 
5 
6 
7 SD 420 (Check) 
8 
9 
1 0  
1 1  PAG 62 (Check) 
12 
13 
14 
15 
16 
17 
18  
19 
20 
21 
22 
23 
24 
25 
26 SD 270 (Check) 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
Yield* 
Bu./A. 
57.74 
55.58 
51 .61 
50.63 
50.28 
49.62 
49.41 
48.35 
47.66 
47.12 
47 .02 
46·. 91 
46.49 
46.39 
46.25 
46.21 
45. 96 
45 .82 
45.59 
45.46 
45.28 
44.85 
44 .60 
44.09 
42.69 
42.50 
41 .91 
41 .21 
40.99 
40.49 
.1 9 ,47. 
3 8 .3 2  
38.06 
37.99 
35.60 
34.69 
Moisture % 
At Harvest 
25.'. 7 
26.2 
24.3 
20. 8 
27. 9  
25.1 
25.8 
21 . 6  
18.6 
25.6  
25.0 
17.7  
17.7  
21.6 
1 7.1 
1 7.2  
23 . 7  
21 . 6  
17 .6 
24.8 
16 .6  
21 . 0  
21.6 
20. 0  
26 .2  
1 8.1 
17 .8  
22.8 
22 .2  
23 .5  
17 . 9  
21 . 9  
20.1 
24.7 
20.7 
22.5 
* Least Significant Difference is 7.71 bu./Acre. 
Performance 
Score 
1 
2 
4 
3 
12 
8 
13 
7 
5 
19 
18  
6 
9 
16 
10  
11  
20 
17 
15 
24 
14 
21 
23 
22 
21 
25 
26 
3 0  
29  
31 
28 
33 
32 
34 
35 
36 
One method of controlling root rot disease is to develop strains of 
hybrid corn which are less susceptible to the root rot organisms that live 
in the soil and cause healthy roots to rot . 
The principal factor in the good performance of some of the better new 
e:cperimental hybrid lines which are being developed and tested in these experi-
ments appears to be the ability to resist root and stalk rot . The 
higher root rot resistance is reflected in the higher percentage of health ier 
or functional roots a particular experimental hybrid has. Only a healthy 
root system has the ability to absorb the kinds and amounts of nutrients and 
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water from the soil that the corn  p lant requires. Plants  with badly 
diseased  roots cannot do this satis factorily . 
In  previous seasons the yield of commercial hybrids included as checks 
usually ranked near the b ottom. However, i n  1962, because of the 8 inches  
above normal rainfall, the commercial hybrids yielded better than in  most 
previous years. On the basis of several years, data at the South CentralReseruch 
Farm indicate that the experiment al hybrids, under normal moisture con­
ditions, are considerably superior i n  yield in  comparison to the checks. 
Table 31. Cooperating Counties and C ounty Agricultural Extension Agents 
Name Address County Representing 
William Anderson Chamberlain Bru le 
Joseph Sperl Lake Andes Char les Mix 
James Blackketter Burke Gregory 
Merle Aamot Kennebec Lyman 
Eugene Z immerman White Ri ver Mellette 
Delwin A. Jensen Ft . Pierre Stanley 
Louie Desmet Mission To dd 
Raymond H. Eilers Winner Tripp 
